Triterpene glycosides from red ginseng marc and their anti-inflammatory activities.
Three new triterpene glycosides ursan-3β,19α,22β-triol-3-O-β-D-glucopyranosyl (2'→1″)-β-D-glucopyranoside (1), ursan-3α,11β-diol-3-O-α-D-glucopyranosyl-(6'→1″)-α-D-glucopyranosyl-(6″→1‴)-α-D-glucopyranosyl-(6‴→1‴')-α-D-glucopyranoside (2) and lanost-5,24-dien-3β-ol-3-O-β-D-glucopyranosyl-(6'→1″)-β-D-glucopyranosyl-(6″→1‴)-β-D-glucopyranoside (3), together with one known compound were isolated and identified from the marc of red ginseng. Their structures were elucidated by spectroscopic data analysis. Compounds (1-3) were investigated for anti-inflammatory effects using the RAW 264.7 macrophage cell line. In the cell proliferation assay, lipopolysaccharide stimulation decreased cell proliferation of RAW 264.7 macrophage cells, but the suppression of cell proliferation was significantly protected by treatment with compounds 2 and 3. Compounds 2 and 3 had a suppressive effect on the production of nitric oxide (NO), and they inhibited mRNA expression of proinflammatory mediators such as inducible nitric oxide synthase, and cyclooxygenase-2, and proinflammatory cytokines such as two interleukins and tumor necrosis factor-α. These findings suggest that compounds 2 and 3 have potential anti-inflammatory activities.